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[ Embod imen t s ] 

Referring to drawings ^ embodiments of the present invention will 
be described 'below. 

First Embodiment: FIGS. 1(a) to 1(d) and FIG. 2 illustrate an 
embodiment of the present invention corresponding to Claims 1 and 
2 . The manufacturing method for a diaphragm will be described below 
in the order of process steps, referring , to FIGS. 1(a) to 1(d). 
[0013] 

In a first etching process, a thick metal flat plate (thickness: 
0.3 mm or so) illustrated in FIG. 1(a) is used as a base material 
8, and one side (upper face) of the base material 8 is fabricated 
to have a groove by half etching. Further, a ring-shaped peripheral 
cut groove 9 whose pattern corresponds to the contour of the diaphragm 
is formed. A circular concavity 10 located in the center, . and 
ring-shaped grooves 11 concentrically arranged are also formed as 
illustrated in FIG. 1(b). Several connection portions 9a aire 
disposed on the cut groove 9 . In a subsequent second etching process , 
as illustrated in FIG. 1(c), the underside (lower face) of the base 
material 8 is fabricated by half etching, so that ring-shaped grooves 
12, which are shifted from the grooves 11 by a half pitch and 
concentrically arranged, are formed. Last, the connection portions 
9a are cut off, and the corrugated diaphragm illustrated in FIG. 
1(d) is accomplished. In FIG. 1(d), No. 13 refers to a central flat 
portion opposed to the fixed electrode 4 described in FIG. 5. No. 
14 refers to the corrugated portion of the diaphragm. No. 15 refers 



to a peripheral joining portion. Each thickness of the central flat 
portion 13 and the corrugated portion 14 is set to 30 \Am or so. The 
bonding portion 15 is not etched so that the bonding portion 15 has 
the thickness of the base material 8 (0.3inm or so). FIG. 2 is a 
5 plan viewof the accomplished corrugated diaphragm. In this drawing, 
the corrugated portion 14 has two corrugations . However, the number 
of corrugations is not limited to that in this embodiment and may 
be determined as appropriate so that a desired pressure/displacement 
characteristics will be obtain in connection with the thickness of 
10 the diaphragm. 
[0014] 

The corrugated diaphragm manufactured as mentioned above is placed 
in the metal case of the pressure sensor and the peripheral bonding 
portion 15 is bonded with the case by welding as shown in FIG. 5. 
15 More than one diaphragm may be simultaneously manufactured from one 
base material 8 . ^ 

Second Embodiment: FIGS. 3(a) to 3(c) illustrate an embodiment of 
the present invention corresponding to Claims 3 and 4 , and show the 
. manufacturing process, steps for a diaphragm in the order of FIG. 

20 3(a) to FIG. 3(c). As illustrated in FIG. 3(a), a holder 16 (the 
holder 16 is equivalent to the upper case 1 in FIG. 5, and has a 
pressure leading hole 16a formed in the center thereof.) is made 
of metal, and functions as the case of the pressure sensor. A 
ring-shaped pro jection (projection) 16b is preliminarily bonded with 

2 5 the rim of the diaphragm. A ring-shaped molding groove 16c functions 
as a mold for press-molding the corrugated portion of the diaphragm. 
The projection 16b and the groove 16c are formed by forging or the 



like. A disk-shaped sheet of thin metal foil 17 (thickness is 30fxm 
or so) which forms the diaphragm is placed on the ring-shaped 
projection 16a formed on the holder 16 in the first process step. 
A welding electrode 18 is applied to the metal foil 17, and current 
5 from a welding source 19 is applied to the welding electrode so that 
the peripheral portion of the metal foil 17 and the ring-shaped 
projection 16b are resistant -welded with all round welding. Next, 
in the second process step illustrated in FIG. 3(b) , the metal foil 
17 is pressed from the upward of the metal foil 17 by a ring-shaped 

10 punch 20 whose shape is matched with the shape of the molding groove 
16c so as to form the corrugated portion 17a of the diaphragm on 
the surface of the metal foil 17 . Subsequently, in the third process 
step illustrated in FIG. 3(c), a stopper plate 21 is placed on the 
holder 16. At this time, high-pressure air or nitrogen gas is 

15 introduced through the pressure leading hole 16a in the holder 16 
to apply gas pressure to the underside of the metal foil 17 .(the 
underside being opposite to a press direction). Thus, distortion 
and residual stress produced in the metal foil 17 during the press 
process is- removed. At this time, the stopper 21 functions as a 

20 protecting member, which prevents excessive deformation in the metal 
foil 17 arising from the application of gas pressure. 
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